ABSTRACT. An efficient, chemoselective and practical protocol for N-Boc protection of amines using di-tertbutoxypyrocarbonate (Boc)2O in presence of Indion 190 resin. Resin was easily separated from the reaction mixture by filtration and reused in subsequent reactions without any apparent loss of activity. Simple workup, mild condition, short reaction time and high yield are some of the striking features of the present process.
INTRODUCTION
Protection and de-protection under mild reaction condition are crucial steps in organic synthesis. The protection of amines is an important step in synthetic organic chemistry. The tert-butoxycarbonyl (Boc) is widely used as a protecting group for amino functional group in organic synthesis. [1] [2] [3] [4] [5] [6] Aryl amines protected in its Boc forms are important intermediates in organic synthesis. It has been used for the direct lithiation of aromatic rings and the preparation of unsymmetrical urea's amongst others. 7, 8 It is a need to develop an efficient and selective protecting reagent which can work under mild condition. By using solid catalyst Indion 190 resin, we have successfully carried out the N-Boc protection, which can be used for wide variety of substrates. We found that Indion 190 resin possesses unique properties such as physical and chemical stability, nontoxicity, noncorrosiveness, reusability, environmental compatibility and selectivity. Indion 190 resin can be handled easily and separated from the reaction mixture by simple filtration, washed with water, dried in oven and reused as per the experimental convenience. The recovered catalyst was consecutively reused several times without any variations in the yield of the product.
RESULTS AND DISCUSSION
Various catalysts such as BiCl 3 , CdCl 2 , triethylamine, PTSA, Bi (NO3)3, CuCl2 and Indion 190 resin were used for the reaction between aniline and (Boc)2O. The results obtained are summarized in Table 1 .
A wide range of structurally diverse aromatic, aliphatic and heterocyclic amines have been used during the reaction and the corresponding results of the reaction yield and time are listed in Table 2 .
It was observed that, when electron withdrawing group present along with amine group, reaction progresses slowly, but it is noteworthy that electron donating substituents on the aromatic ring enhance the rate of the reaction. This may be due to lone pair of electron of nitrogen of amine functional group which involves in the conjugation with electron withdrawing group and hence, it is not easily available for the reaction with (Boc)2O to form N-Boc protected amines. Further, presence of electron withdrawing group leads effect on the yield of the product, which was found to less compare to those formed in absence of same. Chemo selectivity of Indion 190 resin facilitates the reaction selectively with amino group in presence of other functional groups like -OH, -SH, etc, resulting in N-Boc product in high yield.
EXPERIMENTAL
All commercial reagents were used as received without purification and all solvents were of reagent grade. The reaction mixture was stirred in a round bottom flask magnetically and was monitored by TLC using on 0.25 mm E-Merck silica gel 60 F254 precoated plates, which were visualized with UV light. Melting points were taken in open capillaries. The IR spectra were recorded on a Perkin-Elmer 257 spectrometer using KBr discs. 1 H NMR and 13 C NMR spectra in DMSO-d6 were recorded on VXR-300 MHz using TMS as internal standard.
General Experimental Procedure
Amine (0.01 mole) was added to the solution of (Boc)2O (0.01 mole), Indion 190 resin and t-butanol (15 mL) with constant stirring. After addition, the reaction mixture was heated at 50 o C till completion of the reaction. The reaction progress was monitored by TLC. After completion of the reaction, the catalyst was separated by filtration, washed with water, dried and reused. Evaporation of solvent 
CONCLUSION
In conclusion, Indion 190 resin was found to be an efficient catalyst for N-Boc protection of amines. The main advantages of the present synthetic protocols are mild reaction conditions, high chemo selectivity, ecofriendly recyclable catalyst and easy reaction work-up procedure. These advantages make the present method useful for large-scale operations.
